United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.usplo.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



! ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/609,893 



34232 



06/30/2003 



7590 



11/15/2006 



MATTHEW R. JENKINS, ESQ. 
2310 FAR HILLS BUILDING 
DAYTON, OH 45419 



Sergei F. Kolomeitsev 



VAL 158 P2 



8376 



EXAMINER 



ROMAN, LUIS ENRIQUE 



ART UNIT 



PAPER NUMBER 



2836 

DATE MAILED: 11/15/2006 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/609,893 


Applicant(s) 

KOLOMEITSEV, SERGEI F. 


Examiner 

Luis Roman 


Art Unit 

2836 





The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) 13 Responsive to communication(s) filed on 1 7 August 2006 . 
2a)KI This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [X] Ciaim(s) 1^25 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 7-25 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

I I) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draftsperson's Patent Drawing Review" (PTO-948) Paper No(s)/Mail Date. . 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5 > □ Notice of lnformal Patent Application 

Paper No(s)/Mail Date . 6) |_| Other: . 



U.S. Patent and Trademark Office 
PTOl-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 20061028 



Application/Control Number: 10/609,893 Page 2 

Art Unit: 2836 

i 

DETAILED ACTION 

Applicant amendment filed on 08/17/06 has been entered. Accordingly claims 2-9, 11- 
17, 19, 20 & 22 have been kept original, claims 1, 18 & 21 have been amended, 
previously presented claims 10, 24, 25 and no claim has been cancelled. No new claims 
were added. It also included remarks/arguments. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-5, 7-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mukai et al. (US 5927430) in view of Stridsberg (US 68851 62). 

Regarding claim 1 Mukai et al. discloses an automotive steering assist system 
comprising a DC motor (Abstract). 

Mukai et al. does not disclose in detail what type of DC motor is used in an automotive 
steering assist system. 

Stridsberg discloses a system comprising a DC motor having a permanent magnet rotor 
and a stator (Col. 10 lines 28-30) including 2m poles (Col. 4 lines 24-27) subject to 
shorts (Col.2 lines 59-60), the improvement wherein said poles are organized into first 
and second m-phase groups (Col. 4 lines 24-27), said system further comprising: 
means for detecting a short in any of said poles, and means for disabling all of said 
poles within the m-phase group of a said pole which has been so detected (Col. 2 lines 
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57-65) to thereby disable all m-phases in the group wherein m is equal or greater than 2 
(Abstract<last sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 
elements 501-506<with the appropriate set of switches activated a pole group is 
terminated). Another alternative is disclosed by the reference which teaches this 
limitation (Col. 10 lines 7-11 Fig. 1). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made that the brushless DC motor system of Stridsberg may be used as an 
automotive steering assist system to provide to Mukai et al. device with a system for 
controlling rotational movement, which can detect different type of faults, and 
accomplishing this with the use of high reliability motor system. 

Regarding claim 2 Mukai et al. in view of Stridsberg discloses the automotive 
steering assist system improvement according to claim 1. 
Stridsberg further discloses wherein m=3 (Col. 10 lines 7-11). 

Regarding claim 3 Mukai et al. in view of Stridsberg discloses the automotive 
steering assist system improvement according to claim 2. 

Stridsberg further discloses wherein all of said poles within any said pole group are wye 
connected at a null point (Col. 10 lines 7-1 1 & Fig. Kit is disclosed also that the number 
of poles in each pole group and the number of pole groups can be varied>). 

Regarding claim 4 Mukai et al. in view of Stridsberg discloses the automotive 
steering assist system improvement according to claim 2. 

Mukai et al. further discloses the system further comprising means for delivering pulse 
width modulated driving signals to said poles (Fig. 2 element 41). 

Regarding claim 5 Mukai et al. in view of Stridsberg discloses the automotive 
steering assist system improvement according to claim 4. 

Stridsberg further discloses wherein said motor comprises a permanent magnet 
rotor and a wire-wound stator (Col. 9 lines 9-11), said stator having a generally circular 
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cross-section and being wound to define six radially extending poles, which are 
circularly positioned at regular 60 degree intervals (Col 4 lines 27-30 & Fig. 2 & Fig 3<a 
six pole configuration U1.3, V1.3, W1.3, U 4 -6, V 4 . 6 , W 4 -6, Intrinsically disclosed is the 
separation of 60 degrees between poles. (360 degrees divided by 6 poles results in 60 
degrees). 

Regarding claim 7 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 5. 

Stridsberg further discloses wherein said first m-phase group comprises three adjacent 
ones of said poles (Fig. 2 elements Ui. 3 , Vi. 3 , Wi. 3 ), and said second m-phase group 
comprises three of said poles (Fig. 2 elements U 4 -6, V 4 . 6 , W 4 . 6 ), diametrically opposing 
said poles of said first m-phase group (Fig. 2, m=3 phases U, V, W). 

Regarding claim 8 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 5. 

Stridsberg further discloses comprising means for delivering pulse width modulated 
driving signals to said poles (Col. 6 lines 15-17). 

Regarding claim 9 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 3. 

Mukai et al. further discloses comprising means for delivering pulse width modulated 
driving signals to said poles (Fig. 2 elements 42 & 43). 

Regarding claim 10 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 9. 

Mukai et al. further discloses wherein said means for delivering pulse width modulated 
driving signals to said poles comprises. 

(a) a DC power source (Fig. 2 element BAT(+)); 

(b) a DC power sink (Fig. 2 element BAT(-)); 
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(c) computing means for generating pulse-width modulated command signal (Fig. 2 
element 20) 

(d) a pair of inverters of like construction, each comprising, a set of switches 
connected for directing a flow of current between one of said 3-phase groups of poles 
and either said DC power source or said DC power sink, the direction of said Y flow of 
current being toggled in accordance with the binary state of said pulse-width modulated 
command signal (Figs. 2 & 3 elements T1-T12 & T13-T24). 

Regarding claim 11 Mukai et al. in view of Stridsberg discloses a motor vehicle 
steering system having a manually operated steering wheel and direction control 
apparatus responsive to rotational movement of said steering wheel by causing a 
directional change of said motor vehicle, steering assistance apparatus (Abstract) 
comprising, 

(a) first sensor for generating a first sensing signal indicative of torque being applied to 
said steering wheel (Fig. 3 element 12); 

(b) a second sensor for generating a second sensing signal indicative of a rotational 
position of said steering wheel (Fig. 3 element 14); 

(c) computing apparatus programmed to read said first and second sensing signals, and 
to generate torque assist command signals therefrom (Fig. 3 element 20A), said torque 
assist command signals being directed into a torque assist channel (Fig. 3 connections 
coming out of element 43 and getting in element 1 0) and, 

(d) a motor having a permanent magnet rotor and a wire wound stator, the poles being 
connected for receiving torque assist commands transmitted by one of said torque 
assist channels, and able to generate the corresponding torques (Col. 4 lines 62-67 & 
Col. 5 lines1-3 & Fig. 3 element 1 0). 

Mukai et al. does not disclose, two separate m-phase channels and said stator being 
provided with 2 groups of m-phase wire wound poles, 

(e) a short detector for appraising said computing apparatus concerning the existence of 
shorts in said stator, said computer being programmed to generate control signals 
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which switch off current to the windings of all poles within any channel in which a short 
has been detected. 

Stridsberg teaches, two separate m-phase channels (Fig. 4 connections 404 from 
element 403 to element 406<three upper lines of set 404, first channel and three bottom 
lines of set 404, second channel>) and said stator is being provided with 2 groups of m- 
phase wire wound poles (Fig. 3), 

(d) a motor having a permanent magnet rotor and a wire wound stator, said stator being 
provided with 2 groups of m-phase wire wound poles, the poles in each of said pole 
groups being connected for receiving torque assist commands transmitted by one of 
said torque assist channels, and able to generate the corresponding torques (Abstract); 
and 

(e) a short detector for appraising said computing apparatus concerning the existence of 
shorts in said stator, said computer being programmed to generate control signals 
which switch off current to the windings of all poles within any channel in which a short 
has been detected (Abstract & Fig. 5 <a group of extra switches 501-506, with the 
appropriate set of switches activated a pole group may be terminated>). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Mukai et al. device with the motor of Stridsberg which dramatically 
reduces the risk of phase to phase shortages, is capable of delivering torque or power 
even with a ground to phase shortage, when a short circuit inside a phase winding, or 
when a permanently open power switch, a permanently shortened power switch, or 
various types of failure causes abnormal heating of windings parts. 

Regarding claim 12 Mukai et al. in view of Stridsberg discloses a steering 
assistance apparatus according to claim 11. 
Stridsberg further discloses wherein m=3 (Col. 10 lines 7-11). 

Regarding claim 13 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 2. 
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Stridsberg further discloses wherein all of said poles within any said pole group are wye 
connected at a null point (Col. 1 0 lines 7-1 1 <it is disclosed also that the number of poles 
in each pole group and the number of pole groups can be varied; then having two or 
more wye groups is just duplication of parts>). 

Regarding claim 14 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 13. 

Stridsberg further discloses that comprising means for delivering pulse width modulated 
driving signals to said poles (Col. 6 lines 15-17). 

Regarding claim 15 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 14. 

Stridsberg further discloses wherein said motor comprises a permanent magnet rotor 
and a wire-wound stator (Col. 10 lines 28-32 & Col. 9 lines 9-11), said stator having a 
generally circular cross-section (Fig. 2) and being wound to define six radially extending 
poles (Col. 10 lines 10-11 & Fig. 2), which are circularly positioned at regular 60 degree 
intervals (This means they are equidistant, which can be seen in Fig. 2). 

Regarding claim 17 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 15. 

Stridsberg further discloses wherein said first m-phase group comprises three adjacent 
ones of said poles (Fig. 2 elements Ui. 3l Vi_ 3 , W1-3), and said second m-phase group 
comprises three of said poles (Fig. 2 elements U 4 -6, V 4 . 6 , W 4 -6), diametrically opposing 
said poles of said first m-phase group (Fig. 2, m=3 phases U, V, W). 

Regarding claim 18 Stridsberg discloses a method (a person of the ordinary skill 
will understand a method that is intrinsically described by the functioning of the 
apparatus) of reducing adverse effects of a short (Col. 1 lines 46-49) in a stator of a 3- 
phase (Fig. 3 phases U, V, W) DC automotive steering motor of a type having a 
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permanent magnet rotor, and a wire wound stator (Abstract) provided with 6 poles (Fig. 
3 elements U1.3, Vi. 3 , Wi. 3> LU-e, V 4 . 6 , W 4 ^), said method comprising the steps of: 

(1) organizing said 6 poles into 2 groups (Fig. 3 first group U1-3, V1.3, & second 
group U 4 - 6 , V4.6, W 4 . 6 ) of 3 poles each, with each pole being separately excited (Fig. 3 
first group pole U1-3 excited by switches T13-T16, pole V1-3 excited by switches T17- 
T20 pole W1-3 excited by switches T21-T24 similarly for second group); and all 3 poles 
in each group being powered by three-phase current, one phase to each pole (Col. 10 
lines 7-11 & Fig. 1). 

(2) detecting said short (Abstract & Fig. 3 through sensor 302); 

(3) identifying the pole wherein said short occurred (Col. 2 lines 49-60), 

(4) identifying the pole group of the failed pole (Fig. 4 element 403), and 

(5) terminating current flow to all poles in the pole group of the failed pole (Abstract<last 
sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 elements 501- 
506<with the appropriate set of switches activated a pole group is terminated). 

Mukai et al. teaches a DC motor within a power-steering system of a vehicle (Fig. 1 
element 10). 

Regarding claim 19 Stridsberg discloses a method according to claim 18 further 
comprising the step of: 
Stridsberg further discloses wherein: 

(6) physically placing all poles assigned to a first one of said two pole groups semi- 
circularly side-by-side (Fig. 2); and 

(7) physically placing all other ones of said poles diametrically opposite corresponding 
poles of said first one of said two pole groups (Fig. 2). 

Regarding claim 20 Mukai et al. in view of Stridsberg discloses a method 
according to claim 19. 

Mukai et al. further discloses comprising wherein said step of terminating current flows 
is carried out by using pulse-width-modulated signals to turn off transistors supplying 
current to poles (Col. 5 lines 59-67 & Col. 6 lines 1-6). 
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Stridsberg further discloses turning off the pole group when a fault is detected in a pole 
(AbstracKlast sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 
elements 501-506<with the appropriate set of switches activated a pole group is 
terminated). 

Regarding claim 21 Stridsberg discloses a method of ameliorating the effect of a 
short in a brushless DC induction motor having a permanent magnet rotor and M three- 
phase pole, groups (Col. 1 lines 46-49), said method comprising the steps of: 

(1) detecting the occurrence of said short (Col. 2 lines 49-60 ); 

(2) identifying a pole group in which said short occurred (Fig. 4 element 403); and 

(3) disabling all poles in said pole group, thereby disabling three phases in the pole 
group, so that poles which are not members of said pole group are available for 
countering drag torques arising as a consequence of said short (Abstract<last 
sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 elements 501- 
506<with the appropriate set of switches activated a pole group is terminated). Another 
alternative is disclosed by the reference which teaches this limitation (Col. 10 lines 7-1 1 
Fig- 1). 

Regarding claim 22 Mukai et al. in view of Stridsberg discloses a method 
according to claim 21. 

Stridsberg further discloses wherein the value of M is 2 (Stridsberg teaches that the 
value of N may vary. Therefore it may be 2 - Col. 10 lines 10-11). 

Regarding claim 23 Mukai et al. in view of Stridsberg discloses a method 
according to claim 22. 

Stridsberg further discloses the step of operating said poles, which are not members of 
said pole group (Col. 12 lines 1-11). This may be used to assist an operator in the 
steering of an automotive vehicle. 
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Regarding claim 24 Mukai et al. in view of Stridsberg an automotive steering 
assist system, comprising: 
Stridsberg further discloses, 

a) an electric motor which includes a stator which comprises six poles (Figs. 2 & 3 
elements Ui. 3 , V1.3, Wi. 3l U 4 . 6 , V 4 . 6 , W 4 . 6 ), spaced 60 degrees apart (360 degrees 
divided by 6 equidistant poles results in 60 degrees<Fig. 10 shows how an arrangement 
of poles may be placed along the circumference equidistantly>), and arranged in 
diametrically opposite pairs (Figs. 2 & 3 elements U1-3 diametrically opposed to U 4 -6,Vi- 3 
diametrically opposed to V 4 . 6 and diametrically opposed to W 4 . 6 ); 

b) a first inverter for powering a first set of three of the poles (Figs. 2 & 3 elements T1- 
T12); 

c) a second inverter for powering a second set of three of the poles (Figs. 2 & 3 
elements T13-T24); and 

d) means for detecting a malfunction in a pole (Fig. 3 elements 303) and, in response, 

i) terminating power to all poles in the set containing the malfunctioning pole (Col. 
9 lines 61-67 & Col. 10 lines 1-2<lt shows how the apparatus will still function having a 
fault in a section. Moreover, it discloses a group of extra switches 501-506 in Fig. 5, with 
the appropriate set of activated switches after a fault has being detected a pole group 
may be terminated>), and 

ii) maintaining power to all poles in the other set (Abstract, last paragraph). 

Regarding claim 25 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system, comprising: 
Stridsberg further discloses, 

a) an electric motor which includes a stator which comprises six poles, spaced 60 
degrees apart, such that: 

i) a first pole is defined a zero degree (Fig 2. element U2), 

ii) a second pole stands 60 degrees clockwise of the first pole (Fig. 2 element 

V2), 
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iii) a third pole stands 60 degrees clockwise of the second pole (Fig. 2 element 

W2), 

iv) a fourth pole stands 60 degrees clockwise of the third pole (Fig. 2 element 

U5), 

. v)a fifth pole stands 60 degree clockwise of the fifth pole (Fig. 2 element V5), 
vi) a sixth pole stands 60 degrees clockwise of the fifth pole (Fig. 2 element W5); 
Since Stridsberg discloses distributed poles the one at the center has been taken in 
each case to measure the separation in degrees to the adjacent pole. The Fig. 10 also 
shows a configuration of poles equidistantly distributed along the circumference. 

b) a first inverter which supplies three-phase current to a group containing a first, 
second and third poles (Figs. 2 & 3 elements T1-T12); 

c) a second inverter which supplies three-phase current to a group containing the fourth, 
fifth and sixth poles (Figs. 2 & 3 elements T13-T24); 

d) means for detecting a predetermined type of fault in a pole (Fig. 3 elements 303) 
and, in response, terminating current to all poles grouped with the faulty pole (Col. 9 
lines 61-67 & Col. 10 lines 1-2<lt shows how the apparatus will still function having a 
fault in a section. Moreover, it discloses a group of extra switches 501-506 in Fig. 5, with 
the appropriate set of activated switches after a fault has being detected a pole group 
may be terminated>), while maintaining current to the other group(Abstract, last 
paragraph). 

Claims 6 & 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mukai 
et al. (US 5927430) in view of Stridsberg (US 6885162) and Heine et al. (US 6201322). 

Regarding claim 6 Mukai et al.in view of Stridsberg discloses 5. 
Stridsberg further discloses wherein said stator is provided with eighteen radially 
extending spokes (Fig. 2 at the center of each winding in the stator is shown an spoke 
element), circularly positioned at regular 20 degree intervals (Fig. 2, 360 degrees 
divided by 18 windings equals 20 degrees), said poles being wound on every third one 
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of said spokes. It is disclosed a separation between each pole group calling it 
unwounded, the disclosure also adds that this spaces are narrower than the spokes. 
As a result the 360 degrees of the circumference may be considered divided between 
the 18 wound stator poles (spokes), which will substantially result in 20 degrees. 
Stridsberg further shows a rotor with no unwounded poles (Fig. 10), which shows an 
equidistant distribution of the poles teaching that may be applied to the rotor of Fig. 2. 
Stridsberg further discloses distributed poles being wound adjacently, this distributed 
pole generates a resultant magnetic field as if you have only one wound at the middle 
spoke of each set of three. Obtaining, equivalently, a pole being wound on every third 
one of said spokes. 

Stridsberg does not explicitly disclose a pole being wound on every third one of said 
spokes. 

Heine et al. teaches how the radial force changes by varying the width of a winding 
(Col. 11 lines 24-28 and Figs 5, 6A, 6B) and the separation between them by skipping 
teeth (Col. 14 lines 6-10 and Fig 9). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Mukai et al. in view of Stridsberg device with the teachings of 
Heine et al. to make easier the manufacture of the motor (less windings) to obtain the 
radial force required by changing the width of the coils (the more spokes the smaller 
width of the coil), it accomplishes improvements in the dissipation of heat as well. 

Regarding claim 16 Mukai et al. in view of Stridsberg discloses an automotive 
steering assist system improvement according to claim 15. 

Stridsberg further discloses wherein said stator is provided with eighteen radially 
extending spokes (Fig. 2 at the center of each winding in the stator is shown an spoke 
element), circularly positioned at regular 20 degree intervals. (Fig. 2, 360 degrees 
divided by 18 windings equals 20 degrees), said poles being wound on every third one 
of said spokes. It is disclosed a separation between each pole group calling it 
unwounded, the disclosure also adds that this spaces are narrower than the spokes. 
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As a result the 360 degrees of the circumference may be considered divided between 
the 18 wound stator poles (spokes), which will substantially result in 20 degrees. 
Stridsberg further shows a rotor with no unwounded poles (Fig. 10), which shows an 
equidistant distribution of the poles teaching that may be applied to the rotor of Fig. 2. 
Stridsberg further discloses distributed poles being wound adjacently, this distributed 
pole generates a resultant magnetic field as if you have only one wound at the middle 
spoke of each set of three. Obtaining a pole being wound on every third one of said 
spokes. 

Stridsberg does not explicitly disclose a pole being wound on every third one of said 
spokes. 

Heine et al. teaches how the radial force changes by varying, the width of a winding 
(Col. 1 1 lines 24-28 and Figs 5, 6A, 6B) and the separation between them by skipping 
teeth (Col. 14 lines 6-10 and Fig 9). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Mukai et al. in view of Stridsberg device with the teachings of 
Heine et al. to make easier the manufacture of the motor (less windings) to obtain the 
radial force required by changing the width of the coils (the more spokes the smaller 
width of the coil), another improvement accomplished is the dissipation of heat as well. 

Response to Arguments 

Applicant's arguments filed 08/17/06 have been fully considered but they are not 
persuasive. 

Anticipation Rejections 

Applicant argues that there is not a DC automotive steering motor in the 
reference; the examiner wants to note that Stridsberg'162 discloses a DC motor 
(Abstract) and a DC motor is a DC motor regardless of what usage is required from it. 
By naming it as a DC automotive steering motor does not provide any new features to a 
conventional DC motor. 
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In addition, Mukai et al.'430 teaches an electric power steering apparatus that has a DC 
motor (Abstract). 

Applicant argues that Stridsberg'162 may shut down three coils, but those are not three 
phases as claimed. The examiner wishes to notice that another alternative is disclosed 
by the reference which teaches this limitation (Col. 10 lines 7-11 Fig. 1). 

Obviousness Rejections Based on Stridsberg'162 & Mukai et al.'430 

Applicant argues that many claims recite terminating other poles in addition to a 
pole, which is found to be faulty. Stridsberg'162 shows Fig. 5 with a group of extra 
switches 501-506; wherein with the appropriate set of switches after a fault has being 
detected a pole group or pole groups may be terminated. Stridsberg'162 discloses in 
claim 7 that the control device is arranged to identify at least one fault condition 
including shorts in phase windings, shorts from phase windings to ground and failures of 
the power switches, disable those of the power switches that drive phase windings or 
winding groups for which, in the coils or the power switches associated therewith, a fault 
condition has been identified. 

Applicant argues that there is not teaching in favor of the combination. The 
examiner wants to notice that the combination of the teachings of Mukai et al.'430 
teachings (Electric Power Steering Apparatus) has been combined with Stridsberg'162 
(High Reliability Motor System) based upon that we have an steering apparatus (Mukai 
et al.'430) to which we apply the teachings of a DC motor (Stridsberg'162) relying in that 
Stridsberg'162 DC motor provides an electric motor system having dramatically reduced 
risk of phase to phase shortages, it is capable of delivering substantial torque or power 
even with a ground to phase shortage and it is capable of delivering substantial torque 
or power even with a short circuit inside a phase winding, among others advantages 
(Stridsberg'162<Col. 1 lines 40-49>). 
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Claim 1: Applicant argues that Mukai et al.'430 achieves goals by itself. The examiner 
wishes to note that the teachings of Stridsberg'162 provides an electric motor system 
having dramatically reduced risk of phase to phase shortages, it is capable of delivering 
substantial torque or power even with a ground to phase shortage and it is capable of 
delivering substantial torque or power even with a short circuit inside a phase winding 
(Stridsberg'162<Col. 1 lines 40-49>), among others advantages added to the Mukai et 
al.'430 device. 

Claim 11: Applicant argues that the motivation to combine Mukai et al.'430 device with 
the Stridsberg'162 it's a mere Summary from Stridsberg'162. Applicant wishes to note 
that Stridsberg'162 provides a list of the features of the invention which are taken as 
improvements/teachings for the Mukai et al.'430 device. 

Applicant argues contradiction between references. The examiner wants to notice that 
Stridsberg'162 teaches termination of coils as applicant asserted, which is combined 
with the disclosure of Mukai et al.'430 regarding a control system that operates an 
electric power steering apparatus. The combination of teachings consists of combining 
total or partial teachings of each reference. If both references teach the same, there is 
no reason to combine. 

Applicant argues that there is no expectation of success in the combination of Mukai et 
al.'430 and Stridsberg'162. The examiner wants to notice that the motor of Mukai et 
al.'430 involves sensors for current and voltage to its inputs (Fig. 2 elements 10, 28, 
29). By having a motor with more inputs the requirement would be to have more 
sensors accordingly, which involves only routine skills in the art. 

Applicant argues that Stridsberg'162 compensates the current when a coil is terminated 
and that Mukai et al. does not teaches such compensation. 

Mukai et al. teaches that the steering assist torque continuously supplied in 
correspondence with the steering torque Tp without regard to the failure detected in the 
sensor, the steering wheel can be turned lightly and smoothly even when the vehicle is 
steering for parking. In other words keep the torque at the needed value even in a 
presence of a failure this means compensation (Mukai et al.<Col. 7 lines 24-30>). 
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Obviousness Rejections Based on Stridsberg'162, Mukai et al.'430 & Heine et al.' 322 

Applicant argues that Stridsberg'162 has a motor with spokes not separated 20 degrees 
and not regularly distributed. The examiner wants to notice that the reference of 
Stridsberg'162 discloses a motor with the spokes separated at a regular width 
determining 18 spokes (Col. 10 lines 28-32 & Fig. 10). 

Applicant argues the incorporation of Heine et al.' 322 to the device disclosed by Mukai 
et al. in view of Stridsberg'162. The examiner wants to notice that Heine et al.' 322 
teaches winding a motor skipping spokes (Fig. 9), one of the teaching of this invention is 
to modify the windings to eliminate vibrations (Col. 2 lines 20-24). 

Response to Anticipation Rejection of Claims 18, 19 & 21 

Claim 18: Applicant argues that the claim states that three poles are present in each 
group with the poles being separately excited. 

The examiner wants to notice that Stridsberg'162 discloses 6 poles into 2 groups (Fig. 3 
first group U1-3, Vi. 3l W1.3 & second group U 4 -6, V 4 - 6 , W 4 - 6 ) of 3 poles each, with each 
pole being separately excited (Fig. 3 first group pole U1-3 excited by switches T13-T16, 
pole V1-3 excited by switches T17-T20 pole W1-3 excited by switches T21-T24 similarly 
for second group). The examiner wishes to notice that another alternative is disclosed 
by the reference, which teaches this limitation (Col. 10 lines 7-11 Fig. 1). 
Applicant argues that the claim states all three poles in each group being powered by 
three-phase current, one phase for each pole. The examiner wishes to point at an 
alternative configuration disclosed by Stridsberg'162 were this limitation is taught (Col. 
10 lines 7-11 Fig. 1). 

Applicant argues that the claim states terminating the current to all poles in the pole 
group. The examiner wishes to note that Stridsberg'162 discloses the above 
(Abstract<last sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 
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elements 501-506<with the appropriate set of switches activated a pole group is 
terminated>). 

Applicant argues that there is not a DC automotive steering motor in the reference; the 
examiner wants to note that Stridsberg'162 discloses a DC motor (Abstract) and a DC 
motor is a DC motor regardless of what usage is required from it. By naming it as a DC 
automotive steering motor does not provide any new features to a conventional DC 
motor. 

In addition, Mukai et al.'430 teaches an electric power steering apparatus that has a DC 
motor (Abstract). 

Claims 19 & 21: Applicant argues that the claim states that the current is terminated in 
the entire pole group. The examiner wishes to note that Stridsberg'162 discloses the 
above (Abstract<last sentence> & Col. 2 lines 32-40 and 57-65 & Col. 12 lines 1-11 & 
Fig. 5 elements 501-506<with the appropriate set of switches activated a pole group is 
terminated>). The examiner wishes to notice that another alternative is disclosed by the 
reference, which teaches this limitation (Col. 10 lines 7-11 Fig. 1). 

Response to Obviousness Rejections of Claims 1-5, 7-15, 17, 20 & 20-25 

Claim 1: Applicant argues that the claim recites: disabling all of said poles within the m- 
phase group and that m phases are disabled, wherein m is equal or greater than 2. 
The examiner wishes to note that Stridsberg'162 discloses disabling all of said poles 
within the m- phase group (AbstracWast sentence> & Col. 2 lines 32-40 and 57-65 & 
Col. 12 lines 1-11 & Fig. 5 elements 501-506<with the appropriate set of switches 
activated a pole group is terminated>). 

Regarding to the portion: m phases are disabled, wherein m is equal or greater than 2. 
The examiner wishes to notice that another alternative is disclosed by the reference, 
which teaches this limitation (Col. 10 lines 7-11 Fig. 1). 
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Applicant argues that the combination of Mukai et al.'430 and Stridsberg'162 does not 
have a valid teaching. 

Applicant argues that Mukai et al.'430 achieves goals by itself. The examiner wishes to 
note that the teachings of Stridsberg'162 provides an electric motor system having 
dramatically reduced risk of phase to phase shortages, it is capable of delivering 
substantial torque or power even with a ground to phase shortage and it is capable of 
delivering substantial torque or power even with a short circuit inside a phase winding 
(Stridsberg'162<Col. 1 lines 40-49>), among others advantages added to the Mukai et 
al.'430 device. 

Applicant argues that the motivation to combine Mukai et al.'430 device with the 
Stridsberg'162 it's a mere Summary from Stridsberg'162. Applicant wishes to note that 
Stridsberg'162 provides a list of the features of the invention which are taken as 
improvements/teachings for the Mukai et al.'430 device. 

Applicant argues that there is no expectation of success in the combination of Mukai et 
al.'430 and Stridsberg'162. The examiner wants to notice that the motor of Mukai et 
al.'430 involves sensors for current and voltage to its inputs (Fig. 2 elements 10, 28, 
29). By having a motor with more inputs the requirement would be to have more 
sensors accordingly, which involves only routine skills in the art. 

The examiner wants to notice that Stridsberg'162 teaches termination of coils as 
applicant asserted, which is combined with the disclosure of Mukai et al.'430 regarding 
a control system that operates an electric power steering apparatus. The combination of 
this teachings are as follows Mukai et al.'430 teaches a way of sensing parameters in a 
DC motor Stridsberg'162 incorporates the actions to take after the detection. 
Claim 11: Applicant argues that current shuts off in all windings. The examiner wants to 
note that Stridsberg'162 teaches the above (Abstract<last sentence> & Col. 2 lines 32- 
40 and 57-65 & Col. 12 lines 1-11 & Fig. 5 elements 501-506<with the appropriate set of 
switches activated a pole group is terminated>). 

Regarding to the two channels Mukai et al.'430 has two channels (Fig. 3 the two 
connections coming out of element 43 and getting into element 10). 
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Stridsberg'162 has two channels (Fig. 4 connections 404 from element 403 to element 
406<three upper lines of set 404, first channel and three bottom lines of set 404, second 
channel>). 

Applicant argues that there is not teaching in favor of the combination. The examiner 
wants to notice that the combination of the teachings of Mukai et al.'430 teachings 
(Electric Power Steering Apparatus) has been combined with Stridsberg'162 (High 
Reliability Motor System) based upon that we have an steering apparatus (Mukai et 
al.'430) to which we apply the teachings of a DC motor (Stridsberg'162) relying in that 
Stridsberg'162 DC motor provides an electric motor system having dramatically reduced 
risk of phase to phase shortages, it is capable of delivering substantial torque or power 
even with a ground to phase shortage and it is capable of delivering substantial torque 
or power even with a short circuit inside a phase winding, among others advantages 
(Stridsberg'162<Col. 1 lines 40-49>). 

Claims 22 & 24: Applicant argues that the claim recites that all the poles in one of the 
two groups are terminated and that the termination occurs in response to a malfunction. 
Stridsberg'162 teaches the above (AbstracWast sentence> & Col. 2 lines 32-40 and 57- 
65 & Col. 12 lines 1-11 & Fig. 5 elements 501-506<with the appropriate set of switches 
activated a pole group is terminated>). 

Response to Obviousness Rejections of Claims 6 & 16 

Applicant argues that the office action relies in two embodiments of Stridsberg'162 
(Figs. 2 & 10). The examiner wants to notice that Stridsberg'162 discloses a motor with 
the spokes separated at a regular width determining 18 spokes (Col. 10 lines 28-32 & 
Fig. 10). 

Applicant argues the incorporation of Heine et al.' 322 to the device disclosed by Mukai 
et al. in view of Stridsberg'162. The examiner wants to notice that Heine et al.' 322 
teaches winding a motor skipping spokes (Fig. 9), one of the teaching of this invention is 
to modify the windings to eliminate vibrations (Col. 2 lines 20-24). 
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Conclusion 



Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luis E. Roman whose telephone number is 571-272- 
5527. The examiner can normally be reached on Mon - Fri from 7:1 5 AM to 3:45 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on 571-272-2800 x 36. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from Patent 
Application Information Retrieval (PAIR) system. 

Status information for unpublished applications is available through private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



LR/1 02706 



Luis E. Roman 
Patent Examiner 
Art Unit 2836 




SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



